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Major university activitiesMajor university activities

•• UNLV Transmutation Research ProgramUNLV Transmutation Research Program
•• Idaho Accelerator Center at ISUIdaho Accelerator Center at ISU
•• LANL Directed University ResearchLANL Directed University Research
•• University Fellowship ProgramUniversity Fellowship Program
•• Laboratory internsLaboratory interns
•• OthersOthers
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$7 M funds supported more than 115 $7 M funds supported more than 115 
students* in FY02students* in FY02

U. of Nevada, Las VegasU. of Nevada, Las Vegas 4949
Idaho State U.Idaho State U.----IACIAC 2020
M.S. FellowshipsM.S. Fellowships 2020
interns (LANL, ANL, ORNL) interns (LANL, ANL, ORNL) 2020
Directed University ResearchDirected University Research 1414
Seaborg Inst. Summer SchoolSeaborg Inst. Summer School 22

TotalTotal 115115 plusplus
*some students have been or are in more than one category
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The lead AFCI academic program is The lead AFCI academic program is 
the U of Nevada, Las Vegas TRPthe U of Nevada, Las Vegas TRP

•• Dr. Anthony Hechanova is DirectorDr. Anthony Hechanova is Director
•• $3 M FY01, $4.5 M FY02 ($4.5 M FY03)$3 M FY01, $4.5 M FY02 ($4.5 M FY03)
––Program SupportProgram Support
––StudentStudent--based researchbased research
–– InfrastructureInfrastructure
–– International collaborationInternational collaboration

•• 16 diverse peer16 diverse peer--reviewed research reviewed research 
projectsprojects
•• See aaa.nevada.eduSee aaa.nevada.edu
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Breadth of UNLV TRP ResearchBreadth of UNLV TRP Research

•• Involves three colleges and one Involves three colleges and one 
research centerresearch center
•• 26 graduate assistantships26 graduate assistantships
•• 23 undergraduate students23 undergraduate students
•• Research Topics: accelerator, targets, Research Topics: accelerator, targets, 

materials, separations, experiments, materials, separations, experiments, 
fuel, criticality, ES&H, Leadfuel, criticality, ES&H, Lead--BismuthBismuth
•• New equipment and labsNew equipment and labs
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Idaho Accelerator Center at Idaho Idaho Accelerator Center at Idaho 
State UniversityState University

•• Dr. Frank Harmon is directorDr. Frank Harmon is director
•• $1.5 M FY02 ($3.5 M FY03)$1.5 M FY02 ($3.5 M FY03)
•• Diverse Research:Diverse Research:
––Positron Annihilation for Materials Stress Positron Annihilation for Materials Stress 

AnalysisAnalysis
––Dose Conversion CoefficientsDose Conversion Coefficients
––Coupled AcceleratorCoupled Accelerator--Reactor ExperimentsReactor Experiments

•• CollaborationsCollaborations



7
ADVANCED FUEL CYCLE INITIATIVEAADVANCEDDVANCED FFUELUEL CCYCLEYCLE IINITIATIVENITIATIVE

LANLLANL--directed University Researchdirected University Research

U.C. BerkeleyU.C. Berkeley
U. of Michigan*U. of Michigan*
U. of TexasU. of Texas--AustinAustin
North Carolina North Carolina 

State U.State U.

*ANL too

U. of IllinoisU. of Illinois
U. of FloridaU. of Florida
Georgia Inst. of Georgia Inst. of 

Tech.Tech.
Arizona State U.Arizona State U.
Imperial College of Imperial College of 

LondonLondon*ANL too
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LANLLANL--directed University Researchdirected University Research

•• U.C. Berkeley reactor studies: U.C. Berkeley reactor studies: 
––MoltenMolten--SaltSalt
––Na versus PbNa versus Pb--Bi coolants for metallic fuel Bi coolants for metallic fuel 

ATW ATW 
––PebblePebble--bed ATWbed ATW

•• University of MichiganUniversity of Michigan
––SpaceSpace--Time Dynamics AnalysisTime Dynamics Analysis
––Support for LANSCE experimentsSupport for LANSCE experiments
––Proton irradiation testingProton irradiation testing
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LANLLANL--directed University Researchdirected University Research

•• U. of TexasU. of Texas--Austin Austin 
–– Proliferation resistance assessmentProliferation resistance assessment
–– New: LANSCE cross section measurementsNew: LANSCE cross section measurements

•• North Carolina State UniversityNorth Carolina State University
–– radiation damage for CINQ targets at PSIradiation damage for CINQ targets at PSI

•• University of Illinois University of Illinois 
–– oxidation in LBE systemsoxidation in LBE systems

•• University of Florida University of Florida 
–– radiation damage to oxide coatings in LBE sysradiation damage to oxide coatings in LBE sys

•• Georgia TechGeorgia Tech
–– Dose Conversion Factors for spallation productsDose Conversion Factors for spallation products
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U ofU of MichMich ATW Studies (PI Prof. ATW Studies (PI Prof. 
John Lee)John Lee)

•• CrossCross--Validation of Neutronics Tools Validation of Neutronics Tools ----
Jeff Davis, DavidJeff Davis, David GriesheimerGriesheimer, Reuben , Reuben 
SorensenSorensen
•• Fast Flux Depressions in Lead and Fast Flux Depressions in Lead and 

Bismuth Bismuth ---- Prof. HollowayProf. Holloway
•• SpaceSpace--Time Dynamics AnalysisTime Dynamics Analysis

---- Viktoriya KulikViktoriya Kulik
•• Support for experiments, conduct Support for experiments, conduct 

experiments experiments ---- Jim Platte (Fellow)Jim Platte (Fellow)
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U ofU of MichMich Irradiations (PI Prof. Gary Irradiations (PI Prof. Gary 
Was) Was) 

•• Added in FY02 to supportAdded in FY02 to support LANL’sLANL’s
materials studiesmaterials studies
•• at U of at U of MichMich, LANL tech rep is , LANL tech rep is Ning Ning LiLi
•• Irradiation testing of Irradiation testing of HTHT--9 and T9 and T--91 91 

steels steels 
•• H and He implantation to 3.0, 7.0, and H and He implantation to 3.0, 7.0, and 

10.0 dpa 10.0 dpa 
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UC Berkeley ATW studies (PI Prof. UC Berkeley ATW studies (PI Prof. 
Ehud Ehud Greenspan)Greenspan)

•• OnceOnce--Through MoltenThrough Molten--Salt Reactor Salt Reactor 
study study ---- EElenalena VietezVietez, et al., et al.
•• Optimization of transmutation ratesOptimization of transmutation rates
•• Developing quick system to evaluate Developing quick system to evaluate 

multimulti--recycle transmutation schemes recycle transmutation schemes 
without core design codeswithout core design codes
•• Na versus PbNa versus Pb--Bi coolants for metallic Bi coolants for metallic 

fuel ATW fuel ATW –– Darby KimballDarby Kimball
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UC Berkeley more studiesUC Berkeley more studies

•• Flattening kFlattening keffeff & increasing fractional & increasing fractional 
transmutation by:transmutation by:
–– 9999Tc as burnable absorber Tc as burnable absorber –– HiroshiHiroshi SagaraSagara
––Adding Th Adding Th –– GontaGonta KawasakiKawasaki
–– two spectral zones two spectral zones –– NateNate StoneStone

•• PebblePebble--bed ATW bed ATW –– Hiroshi MatsumotoHiroshi Matsumoto
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U of TexasU of Texas--Austin (PI Prof. William Austin (PI Prof. William 
Charlton)Charlton)

•• Proliferation resistance assessmentProliferation resistance assessment
––MAUA MAUA ---- RyanRyan Lebouf Lebouf 
––PRA methodology PRA methodology ---- Sukesh AgharaSukesh Aghara
––Metrics Metrics ---- Coy Bryant (Fellow)Coy Bryant (Fellow)

•• Added LANSCE experimentAdded LANSCE experiment
––Cross section measurements of fission Cross section measurements of fission 

foilsfoils
––Summer 2003Summer 2003



U of Florida (PI Prof. Darryl Butt)U of Florida (PI Prof. Darryl Butt)

•• Objectives Objectives 
–– Investigate the influence of radiation on the Investigate the influence of radiation on the 

oxidation rate & oxides formed on selected oxidation rate & oxides formed on selected 
structural alloysstructural alloys
––Characterize the oxide/substrate interface Characterize the oxide/substrate interface 

& oxides after the irradiation process& oxides after the irradiation process
•• Scott Scott Lillard Lillard is LANL technical leadis LANL technical lead

15Materials Science and Engineering Department



•• Proposed Proposed 
procedureprocedure
•• Oxidation Oxidation 

processprocess
–– Environment: dry airEnvironment: dry air
–– Temperature range: Temperature range: 

300º C to 700º C 300º C to 700º C 
–– Exposure time: 48 Exposure time: 48 

hourshours
•• Irradiation Irradiation 

processprocess
–– 3.23.2--MeV proton ion MeV proton ion 

beambeam
–– Temperature: 360º CTemperature: 360º C
–– Dose: 1 dpaDose: 1 dpa

Characterize “asCharacterize “as--received” materialreceived” material

Oxidize Oxidize 
irradiatedirradiated
specimenspecimen

Irradiate Irradiate 
oxidizedoxidized

specimenspecimen

Oxidize Oxidize 
specimenspecimen

Characterize oxidized & irradiated Characterize oxidized & irradiated 
specimensspecimens

Irradiate Irradiate 
specimenspecimen

16Materials Science and Engineering Department

U of Fl Experimental ProcedureU of Fl Experimental Procedure



U of Fl Characterization TechniquesU of Fl Characterization Techniques

•• ThermogravimetricThermogravimetric analysis (TGA/DTA)analysis (TGA/DTA)
––Obtain oxidation ratesObtain oxidation rates
––Determinate oxidation kinetics/mechanismDeterminate oxidation kinetics/mechanism

•• Transmission electron microscopy Transmission electron microscopy 
(TEM)(TEM)
––Elucidate oxide/substrate interface & oxide Elucidate oxide/substrate interface & oxide 

structurestructure
––Asses structural changesAsses structural changes

17Materials Science and Engineering Department
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U of Illinois (PI Prof. Jim U of Illinois (PI Prof. Jim StubbinsStubbins))

•• Corrosion probes for leadCorrosion probes for lead--bismuth bismuth 
(LBE) systems(LBE) systems
•• AFC Fellow Alan AFC Fellow Alan BolindBolind
––Constructing a test loopConstructing a test loop

•• NingNing Li is LANL technical leadLi is LANL technical lead
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Georgia Tech (PI Prof. Nolan Georgia Tech (PI Prof. Nolan HertelHertel))

•• Consultant to LANLConsultant to LANL
•• Dose conversion coefficients (DCC)Dose conversion coefficients (DCC)
––~700 radioisotopes will be created in a ~700 radioisotopes will be created in a 

spallation target, need to be characterizedspallation target, need to be characterized
––DCC Working Group:DCC Working Group:
»»UNLV is leadUNLV is lead
»» ISUISU
»»UT/ORNLUT/ORNL
»»U of FloridaU of Florida
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NCSU (PI Prof. Monroe Wechsler)NCSU (PI Prof. Monroe Wechsler)

•• Calculations of radiation damage for  Calculations of radiation damage for  
SINQ targets (PSI)SINQ targets (PSI)
•• Student Student Wei Wei LuLu
•• NingNing Li is LANL technical leadLi is LANL technical lead
•• Mark II (‘98 and ‘99 under STIPMark II (‘98 and ‘99 under STIP--I)I)
•• Mark III (Mark III (ZircZirc--2)2)
•• Target 5 (Pb, STIPTarget 5 (Pb, STIP--III)III)
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University Fellowship ProgramUniversity Fellowship Program

•• $500 k annual$500 k annual
•• Ten M.S. FellowshipsTen M.S. Fellowships
––$42,500 per student$42,500 per student

•• Administered by URAAdministered by URA
––direct, not through universitiesdirect, not through universities

•• Summer employment at labsSummer employment at labs
•• AFCIAFCI--related thesis processrelated thesis process



22
ADVANCED FUEL CYCLE INITIATIVEAADVANCEDDVANCED FFUELUEL CCYCLEYCLE IINITIATIVENITIATIVE

Ten Interns and Ten Interns and GRAsGRAs worked at worked at 
LANL during FY02LANL during FY02

•• James Platte, Michigan, spallation James Platte, Michigan, spallation 
experiments at LANSCEexperiments at LANSCE

•• Daniel Lowe, UNLV, supported by UNLV while Daniel Lowe, UNLV, supported by UNLV while 
he did spallation experiments at LANSCE he did spallation experiments at LANSCE 
with Fellow Jim Plattewith Fellow Jim Platte

•• R. KarenR. Karen CorzineCorzine, Georgia Tech, neutronics , Georgia Tech, neutronics 
calculations for the proposed Fuels and calculations for the proposed Fuels and 
Materials Test StationMaterials Test Station

•• Rob Rutherford, Cincinnati, FuelsRob Rutherford, Cincinnati, Fuels
•• GeraldGerald EgelandEgeland, NM Tech, Fuels, NM Tech, Fuels
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Interns and Interns and GRAsGRAs (cont’d)(cont’d)

•• Eric Henderson, SDEric Henderson, SD SchSch of Mines & Tech, of Mines & Tech, 
FuelsFuels

•• Ahmad Douglas, Allegheny College, Ahmad Douglas, Allegheny College, 
modelingmodeling

•• Andrew Thompson, BrighamAndrew Thompson, Brigham--Young, Young, 
modelingmodeling

•• Mark Mark CeruttiCerutti, UC San Diego, CFD simulation , UC San Diego, CFD simulation 
of spallation targetof spallation target

•• KrishnaKrishna MuralidharanMuralidharan, Arizona, modeling, Arizona, modeling
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University research will increase in University research will increase in 
the futurethe future

•• UNLV TRP expansion & increaseUNLV TRP expansion & increase
•• Idaho State: IAC + Nuclear + DefenseIdaho State: IAC + Nuclear + Defense
•• University Consortium for University Consortium for 

Transmutation ResearchTransmutation Research
•• Fellowship program, add Ph.D.s?Fellowship program, add Ph.D.s?
•• Seaborg Institute, SARA, other?Seaborg Institute, SARA, other?
•• Projection: more than 150 students and Projection: more than 150 students and 

$10 M$10 M
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